Although cross-sectional studies have shown a positive association between Se and cholesterol concentrations, a recent randomised controlled trial in 501 elderly UK individuals of relatively low-Se status found that Se supplementation for 6 months lowered total plasma cholesterol. The Danish PRECISE (PREvention of Cancer by Intervention with Selenium) pilot study (ClinicalTrials.gov ID: NCT01819649) was a 5-year randomised, double-blinded, placebo-controlled trial with four groups (allocation ratio 1:1:1:1). Men and women aged 60-74 years (n 491) were randomised to 100 (n 124), 200 (n 122) or 300 (n 119) μg Se-enriched yeast or matching placebo-yeast tablets (n 126) daily for 5 years. A total of 468 participants continued the study for 6 months and 361 participants, equally distributed across treatment groups, continued for 5 years. Plasma samples were analysed for total and HDL-cholesterol and for total Se concentrations at baseline, 6 months and 5 years. The effect of different doses of Se supplementation on plasma lipid and Se concentrations was estimated by using linear mixed models. Plasma Se concentration increased significantly and dose-dependently in the intervention groups after 6 months and 5 years. Total cholesterol decreased significantly both in the intervention groups and in the placebo group after 6 months and 5 years, with small and nonsignificant differences in changes in plasma concentration of total cholesterol, HDL-cholesterol, non-HDL-cholesterol and total:HDL-cholesterol ratio between intervention and placebo groups. The effect of long-term supplementation with Se on plasma cholesterol concentrations or its sub-fractions did not differ significantly from placebo in this elderly population.
Se, an essential trace element, has a wide range of health effects when incorporated as selenocysteine into selenoproteins (1, 2) . Early studies in areas of low-Se status have implicated Se in CVD risk (3, 4) . In Finland, increased cardiovascular morbidity and mortality were observed in men with low serum Se (3) , whereas Se supplementation protected against cardiomyopathy in the Keshan province of China (4) . Cardiovascular benefits of Se could be mediated by the ability of selenoproteins, such as glutathione peroxidase and selenoprotein S, to combat the oxidative modification of lipids, inhibit platelet aggregation and reduce inflammation (5) (6) (7) (8) (9) (10) (11) . However the evidence that Se status affects CHD risk is equivocal (12) (13) (14) (15) (16) , with a recent Cochrane review flagging major gaps in the available trial evidence, especially with regard to long-term Se supplementation trials (16) .
Cholesterol and its sub-fractions are recognised as important cardiovascular risk factors (17, 18) . Several cross-sectional studies have shown a positive association between higher Se status and elevated concentrations of total and LDL-cholesterol (19) (20) (21) (22) (23) (24) (25) (26) (27) . However, higher Se status has also been linked to higher circulating HDL-cholesterol (5, (22) (23) (24) (25) , and results from prospective studies have been inconsistent (28, 29) .
With the aim of showing the feasibility of conducting a large randomised controlled trial of Se in cancer prevention in European populations of relatively low-Se status, both UK and Denmark set up the PREvention of Cancer by Intervention with Selenium (PRECISE) pilot trials, recruiting elderly subjects from 1998 to 2001, using the same study protocol. Se-enriched yeast was chosen as the intervention agent as it successfully reduced cancer risk in the Nutritional Prevention of Cancer (NPC) trial (30) and behaves similarly to wheat-Se in terms of absorption and retention (31) . In the UK PRECISE pilot trial (n 501), 6 months of supplementation with 100, 200 or 300 μg/d Se-enriched yeast had modest but statistically significant beneficial effects on plasma lipids compared with placebo-yeast (32) . Other randomised controlled trials on the effect of Se supplementation on circulating lipid concentrations mostly found no effect (33) (34) (35) (36) (37) (38) (39) , although several of the trials were small and short term.
On the basis of the results from the UK PRECISE trial, we hypothesised that Se supplementation would have a beneficial effect on cholesterol concentrations in an elderly Danish population with marginal Se deficiency. A considerable benefit over the UK study is that the Denmark PRECISE trial continued for 5 years, enabling the effect of long-term supplementation to be assessed for the first time.
Methods

Study design
The Denmark PRECISE pilot study (ClinicalTrials.gov ID: NCT01819649) was a single-centre, non-stratified, randomised, double-blinded, placebo-controlled, multi-arm parallel clinical trial with four groups (allocation ratio 1:1:1:1). The sample size of this pilot study, before a proposed international trial of Se in cancer prevention in the UK, Denmark and Sweden (PRECISE), was set at 500 participants. This was considered sufficient to draw reasonable conclusions about recruitment, adherence and loss to follow-up while keeping costs within reasonable bounds. Because of these objectives, no formal power calculations were performed a priori. The funding necessary to conduct the international PRECISE trial was not secured and therefore it never took place.
Participants were men and women aged 60-74 years from the County of Funen, Denmark. Invitation letters were sent out based on a random sample from the Danish Civil Registration System. From November 1998 to June 1999, we invited 2897 potential participants, of whom 630 accepted the invitation for a visit to Odense University Hospital, where they were screened for inclusion. Exclusion criteria were as follows: (i) a Southwest Oncology Group performance status score >1, indicating impairment in general well-being and activities of daily life; (ii) active liver or kidney disease (alanine aminotransferase, alkaline phosphatase, bilirubin or urea two standard deviations above the normal reference range); (iii) previous diagnosis of cancer (excluding non-melanoma skin cancer); (iv) diagnosed HIV infection; (v) receiving immunosuppressive therapy; (vi) unable to understand written and spoken information; (vii) receiving ≥50 μg/d of Se supplements in the previous 6 months (by patient report).
Participants deemed suitable for inclusion provided blood samples and were given yeast tablets for an open-label 4-week placebo run-in phase. After this, potential participants returned for a second visit for a final evaluation of inclusion and exclusion criteria and of participant adherence and satisfaction during the run-in phase. Good adherence was defined as taking >80 % of the run-in phase tablets assessed by tablet count.
The 491 subjects who met the inclusion criteria, who displayed good adherence in the run-in phase and gave written informed consent, were enroled and randomised to 0, 100, 200 or 300 μg of Se daily. The regional Data Protection Agency and Scientific Ethical Committees of Vejle and Funen counties approved the study (Journal number. 19980186).
Randomisation and interventions
Randomisation was computer-generated, blocked and nonstratified and was performed at the Division of Epidemiology & Biostatistics, University of Arizona, Arizona Cancer Center. A badge number system secured blinding and correct distribution of Se doses. The responsibility of distributing tablets was placed with pharmacists at Odense University Hospital. Participating couples living at the same address were allocated to the same intervention.
The intervention agent was the Se-enriched yeast Seleno-Precise © and tablets were formulated and packaged by Pharma Nord ApS. Analytical data (by inductively coupled-plasma (ICP)-MS) for the three different strengths of SelenoPrecise © are as follows: 100 µg tablets, 93-107 µg Se; 200 µg tablets, 186-214 µg Se; and 300 µg tablets, 279-321 µg Se. Speciation of Se in SelenoPRECISE has been investigated previously, and the selenised yeast, which was used as a source of Se, contained selenomethionine at 54-60 % of the total Se, with unknown seleno-compounds accounting for the remainder (40) . The placebo agent was an inactive spray-dried baker's yeast, comprising 250 mg of yeast placebo, 80 mg of cellulose, 65 mg of dicalcium phosphate and ≤5 mg of other inactive ingredients, identical in appearance to the Se tablets. Both intervention and placebo tablets were coated with titanium oxide in order to obtain identical smell and taste. Tablets were packaged in blister packs of twenty-eight tablets, 7 × 4. Participants, research staff and investigators were blinded to treatment.
Sample and data collection and study outcomes
Participants were evaluated at Odense University Hospital at baseline and at 6, 12, 18, 24, 36 and 60 months. Demographic data and medical history including medication and supplement use were collected at baseline. During each visit, medical status was ascertained, side effects were registered and tablets were counted. Adherence was defined as in the run-in phase. New tablets were handed out except at the 60-month visit. Blood was drawn at 6, 12, 18, 24 and 60 months. Participants were non-fasting. Heparinised plasma, serum, whole blood, erythrocytes and buffy coat were prepared and stored at −80°C. Reasons for participant withdrawal were recorded.
The pre-specified primary outcome of the pilot study was to determine recruitment, adherence and drop-out rate of the volunteers to ascertain the viability of conducting the main PRECISE trial in Denmark. The pre-specified secondary outcomes were as follows: (i) to determine the number of staff necessary to conduct the main PRECISE study; and (ii) to perfect questionnaires and case report forms used at the participant trial visits.
Biochemical analyses
Total Se at baseline and at the 6-month and 5-year visits was measured in lithium-heparin plasma at LGC Limited, by ICP-MS with external calibration. The sample dilutions were introduced into the plasma via a micro-flow quartz concentric nebuliser, operating in pumping mode at 0·1 rpm, and a Scott double-pass spray chamber cooled to 2°C. The Se isotopes 77 Se, 78 Se and 82 Se were measured in both H 2 -mode and He-mode using collision cell ICP-MS (7700 × ; Agilent Technologies) to reduce the interferences on the Se isotopes. Each analysis comprised three replicate measurements. Germanium was added online as an internal standard to correct for any instrumental drift. In addition, 2 % methanol was mixed online in order to compensate for differences in carbon content between the samples and standards that may cause variances in ionisation efficiency leading to erroneous results. As the Se concentrations calculated for all of the measured isotopes agreed well, only the data for 78 Se in H 2 -mode were reported throughout. All reagents were of the highest purity. Methanol (Optigrade; LGC) and nitric acid (UltraPure; Romil) were used throughout. A stock solution of 1000 mg/kg Se (Romil) was used to prepare the working calibration standards (0-50 ng/g Se) freshly by gravimetric dilution in 0·5 % (v/v) nitric acid. A matrix-certified reference material, BCR-637 Human Serum, with a certified Se concentration of 81 (SD 7) µg/l Se (density corrected 79·1 ng/g), was used for quality control of the total Se measurements. The Se concentration found for BCR-637 was 78·3 (SD 2·7) µg/l Se (sixteen independent replicates), indicating good accuracy of the method. The intra-assay CV ranged from 0·5 % for samples of high-Se concentration to 3 % for samples of low-Se concentration. The interassay CV was 3·4 %.
Total and HDL-cholesterol concentrations at baseline and at the 6-month and 5-year visits were measured in lithium-heparin plasma at the Department of Clinical Biochemistry, Odense University Hospital, Denmark, using an Architect c16000 analyser (Abbott) with dedicated reagents. Measurements were performed by means of enzymatic colorimetric analysis. Traceability for total cholesterol and HDL-cholesterol was ensured through participation in the National Reference System for cholesterol (NRS/CHOL) established by the Clinical and Laboratory Standards Institute with isotope dilution-MS as the reference method and reference material from the National Institute of Standard and Technology. Intra-assay/interassay CV were 0·6/0·8 % for total cholesterol and 1·0/0·5 % for HDL-cholesterol. As evidence of equivalence in the analytical performance of the cholesterol-oxidase assays in the UK and Denmark, a comparison of total cholesterol on forty-four serum samples produced a limit of variation of 2 %.
Power calculations for intention-to-treat analysis
For the average sample size of 117 participants retained in each treatment group after 6 months of follow-up and an uncorrected two-sided significance level of 0·05, the power to detect underlying differences in 6-month changes of 0·20 mmol/l (0·077 g/l) for total cholesterol, 0·05 mmol/l (0·019 g/l) for HDLcholesterol, 0·20 mmol/l for non-HDL-cholesterol, and 0·15 for total:HDL-cholesterol ratio, comparing any intervention group with placebo, was 72·6, 64·3, 78·1 and 71·8 %, respectively. Because of the smaller sample size of ninety participants remaining in each group at the end of the 5-year follow-up period and the lower correlation between lipid measurements taken 5 years apart, the power to detect the same underlying differences in lipid changes after 5 years was reduced to 37·8, 30·6, 39·8 and 30·6 %, respectively.
Statistical analysis
For the comparison of randomised groups, all trial participants were assigned to their randomised treatment group, irrespective of compliance (intention-to-treat analysis). The effect of different doses of Se supplementation on changes in total cholesterol, HDL-cholesterol, non-HDL-cholesterol and total:HDL-cholesterol ratio after 6 months and 5 years was estimated by using linear mixed models (32, 41) with fixed effects for treatment groups, follow-up times and treatment-by-time interactions, and allowing for random between-subject variations in both baseline lipid levels (intercepts) and lipid changes over follow-up (time slopes). These models provided the mean lipid changes from baseline to 6 months and 5 years for each treatment group, as well as the differences in mean lipid changes for the three active treatment groups compared with placebo (treatment effects). We evaluated treatment-effect modifications by sex, baseline age group (< or ≥ 65 years), category of BMI (< or ≥25 kg/m 2 ), baseline plasma Se concentration (< or ≥90 ng/g) and baseline lipid concentrations (< or ≥6 mmol/l for total cholesterol, 1·5 mmol/l for HDL-cholesterol, 4·5 mmol/l for non-HDLcholesterol and 4 for total:HDL-cholesterol ratio) by including all main terms and interactions between treatment group, time and the corresponding covariate as fixed effects in the above mixed models. In sensitivity analyses, we excluded visits after participants received lipid-lowering medications at baseline or during the intervention period.
In addition to the intention-to-treat analysis, we evaluated the cross-sectional association between plasma Se and lipid concentrations at baseline and the longitudinal associations between changes in plasma Se and lipid concentrations after 6 months and 5 years. We used linear mixed models with random intercepts, random time slopes and fixed slopes for baseline Se levels and Se changes at 6 months and 5 years (32, 42) to estimate the mean difference in baseline lipid levels per 50 ng/g increase in baseline Se concentrations (cross-sectional association), as well as the mean lipid changes from baseline to 6 months and 5 years for each 50 ng/g change in the corresponding Se concentration (longitudinal associations). We also categorised baseline Se concentrations and Se changes into quartiles in the above mixed model and compared mean baseline lipid concentrations across quartiles of baseline Se and mean lipid changes after 6 months and 5 years across quartiles of Se change. Cross-sectional and longitudinal associations were adjusted for baseline age (continuous), sex, smoking status (never, former, or current), alcohol drinking (≤2, 3-10, or >10 drinks/week), BMI (continuous) and changes in lipid-lowering medications over time. All reported P values were two-sided and not adjusted for multiple testing. Statistical analyses were performed with Stata, version 13 (StataCorp).
Results
Participants
Of the 491 randomised participants, twenty-three dropped out of treatment before 6 months of follow-up, 107 participants dropped out between 6 months and 5 years, and the remaining 361 participants completed the 5-year follow-up period (Fig. 1 ). The 130 participants who withdrew before the end of the study period were equally distributed across treatment groups (P = 0·91). Lipid measurements were available for 490 participants at baseline, for 435 at 6 months and for 358 at 5 years ( Fig. 1) . Participants with and without available lipid measurements at 6 months and 5 years did not differ in their baseline characteristics (data not shown). Three of the ninety participants allocated to placebo (3·3 %) had plasma Se concentrations more than two interquartile ranges above the median at 5 years, and Randomized (n 491)
Drop-outs before 6 months (n 6)
Adverse events: 2 Adverse reactions: hence non-protocol use of over-the-counter Se was deemed to be rare. Thirty participants were receiving lipid-lowering medications at baseline and forty-eight at 5 years, with no significant differences between treatment groups at any time (P = 0·20 and 0·40, respectively).
Intention-to-treat analysis
The mean of age and plasma Se concentration at baseline were 66·1 (SD 4·1) years and 86·5 (SD 16·3) ng/g (88·6 (SD 16·7) μg/l), respectively. Mean baseline levels of total cholesterol, HDLcholesterol, non-HDL-cholesterol and total:HDL-cholesterol ratio were 6·01 (SD 0·94) mmol/l (2·324 (SD 0·362) g/l), 1·59 (SD 0·38) mmol/l (0·616 (SD 0·147) g/l), 4·42 (SD 0·94) mmol/l (1·708 (SD 0·365) g/l) and 3·95 (SD 1·01), respectively. There were no significant differences between treatment groups at baseline in terms of plasma Se concentrations, lipid concentrations or other participant characteristics (Table 1 ). After 6 months of supplementation, plasma Se increased significantly and proportionally to the assigned dose in the three active treatment groups, but remained unchanged in the placebo group (Table 2) . Compared with placebo, the mean changes in plasma Se concentrations were 65·7 ng/g (95 % CI 55·7, 75·6 ng/g) after 6 months of Se supplementation at 100 µg/d, 121·7 ng/g (95 % CI 111·7, 131·7 ng/g) at 200 µg/d and 170·7 ng/g (95 % CI 160·5, 180·8 ng/g) at 300 µg/d (P for homogeneity of changes across the four treatment groups <0·01). Lipid concentrations, however, evolved similarly, with no significant differences across the four treatment groups. Compared with placebo, the mean changes in total cholesterol concentrations were -0·07 mmol/l (95 % CI −0·23, 0·09 mmol/l) after 6 months of Se supplementation at 100 µg/d, 0·06 mmol/l (95 % CI −0·10, 0·21 mmol/l) at 200 µg/d and 0·02 mmol/l (95 % CI −0·14, 0·18 mmol/l) at 300 µg/d (P for homogeneity of changes across the four treatment groups = 0·45). The mean changes at 6 months in HDL-cholesterol, non-HDL-cholesterol and total:HDL-cholesterol ratio were also small and not statistically significant ( Table 2 ).
After 5 years of Se supplementation, there were still no significant differences in lipid changes between the three active treatment groups and the placebo group (Table 2) . Although results were similar after excluding participants who received lipidlowering medication during the intervention period, small but statistically significant decreases (P = 0·04) in non-HDL-cholesterol and 0·20 (P = 0·02) in total:HDL-cholesterol ratio were seen at Se supplementation of 100 µg/d (Table 3 ). There were no significant differences in treatment effects across baseline age groups, sex, category of BMI, or baseline plasma Se concentration or baseline lipid concentrations, after excluding men and women receiving lipid-lowering medications (data not shown).
Association between plasma Se and lipid concentrations
In cross-sectional analyses at baseline, a 50 ng/g increase in plasma Se was significantly associated with mean increases of 0·47 mmol/l (95 % CI 0·24, 0·70 mmol/l; P trend < 0·001) in total cholesterol levels and 0·41 mmol/l (95 % CI 0·17, 0·64 mmol/l; P trend = 0·001) in non-HDL-cholesterol levels. HDL-cholesterol and total:HDL-cholesterol ratio were not significantly associated with plasma Se at baseline (Table 4 ). In longitudinal analyses, a 50 ng/g increase in plasma Se over time was not related to significant changes in total HDLcholesterol, non-HDL-cholesterol and total:HDL-cholesterol ratio after 6 months or 5 years (Table 5 ).
Adverse events
Twenty-two participants died during the 5-year follow-up period and thirty-five participants discontinued the study because of non-fatal adverse events (Fig. 1) , with no significant differences across treatment groups (P = 0·29 and 0·14, respectively).
Twenty-five participants withdrew because of adverse reactions to treatment (Fig. 1) , which were mainly hair loss, skin reactions and grooved nails. These reactions were equally associated with Se or placebo and were independent of Se dose (P = 0·84).
Discussion
Contrary to our working hypothesis, Se supplementation showed no benefit over placebo on cholesterol concentrations after 6 months or 5 years in this elderly Danish population. Our findings were different from those of the UK PRECISE pilot trial, despite both study populations having similar mean baseline plasma Se concentrations (88·8 ng/g (91·2 μg/l) in UK PRECISE and 86·5 ng/g (88·6 μg/l) in Denmark PRECISE). In the UK study, compared with placebo, total plasma cholesterol and non-HDL-cholesterol concentrations decreased significantly in the 100 and 200 μg/d Se supplementation groups, whereas HDL-cholesterol concentrations increased significantly in the 300 μg/d group. In addition, the total:HDL-cholesterol ratio decreased progressively with increasing Se dose (32) . We could not reproduce the UK PRECISE findings of beneficial effects of Se supplementation on total cholesterol or on the total:HDL-cholesterol ratio at 6 months, as beneficial changes in the intervention groups were matched by similar changes in the placebo group. This was also the case at 5 years, highlighting the internal consistency of the Danish results after both short-term and long-term intervention. * Results were obtained from linear mixed models with random between-subject variations in baseline lipid levels and adjusted for baseline age (continuous), sex, smoking status (never, former, or current), alcohol drinking (≤2, 3-10, or >10 drinks/week), BMI (continuous) and use of lipid-lowering medications. † P value for linear trend using an ordinal variable with the median baseline Se level in each quartile. 
Ref.
, referent values. * Results were obtained from linear mixed models with fixed treatment-by-time interactions and random between-subject variations in both baseline lipid levels and lipid changes over time, excluding visits after participants received lipid-lowering medications. † Overall P value comparing the three active treatment groups with placebo.
The different findings in the UK and Danish PRECISE trials cannot be easily explained, as the two populations were of the same age, had similar blood-lipid levels and Se status, and received identical interventions. We could not explore the possibility that the different results might relate to genetic differences, but it seems unlikely, as both populations were almost exclusively Caucasian. Alternatively, there may have been differences in the intake of dietary macro-and micronutrients between UK and Danish populations that could have modified the effects of additional Se on blood lipids. For instance, at the time of this intervention there was national concern in Denmark about the potentially adverse effect of high levels of trans-fatty acids (TFA) on cholesterol levels. This concern culminated in the introduction of legislation in 2004 to limit the content of industrially produced TFA in foods to <2 % energy (43) Although recruitment to this study took place before this legislation (December 1998 to July 1999), there is evidence from the TRANSFAIR study to suggest that a lower intake of TFA in Denmark over that period might have affected lipid concentrations in Denmark (44) . Indeed, in the Copenhagen City Heart Study (45) , total cholesterol concentrations in participants aged 60-74 years decreased between 1991-1994 and 2001-2003 from 6·1 to 5·5 mmol/l in men and from 6·8 to 5·9 mmol/l in women (A Langsted, JJ Freiberg, A Tybjaerg-Hansen, et al., unpublished results). However, secular declining trends in cholesterol levels were also reported in the UK in the period leading up to the PRECISE trial, with population total cholesterol falling 4·2 % from 1981 to 2000 (46) . A difference between the Danish and UK populations over this period was that Denmark introduced I fortification in 1998 because of low I intake (47) . In the county of Funen, from where participants were recruited, the average 24 h I excretion in 1988 was reported to be 85 μg, indicative of moderate I deficiency (47, 48) . Chronic I deficiency increases thyroid stimulating hormone (TSH) concentration and produces a thyroid hormone pattern consistent with subclinical hypothyroidism, characterised by raised plasma total and LDL-cholesterol concentrations (49, 50) . Hence, it is possible that benefits to serum lipids from I fortification over the period of the trial may have camouflaged any beneficial effect of Se supplementation in the Danish cohort (51) . The effect of Se supplementation on thyroid function has been investigated in our study population and minute and dose-dependent decreases in serum TSH and FT4 concentrations were found (52) . This could hypothetically improve the lipid profile (53) , but our results suggest that the observed effects on thyroid function were too small to affect lipid metabolism.
In cross-sectional analyses we observed significant positive associations between plasma Se concentrations and total and non-HDL-cholesterol concentrations (Table 4 ), as found in previous cross-sectional studies (19) (20) (21) (22) (23) (24) (25) (26) (27) . Although such observations have previously raised concern that Se intake might have adverse effects on blood cholesterol, our data indicate that these cross-sectional associations are unlikely to be the result of a causal effect of Se intake on lipid concentrations.
This study has several limitations. Participants were invited via a random sample from the Danish Civil Registration System. About 20 % accepted the invitation and this constitutes a potential selection bias. The narrow age range of participants (60-74 years) limits the applicability of our findings to a general population, and the relatively low baseline Se status makes it difficult to extend our finding to populations with higher baseline Se statusfor example, the USA. As blood samples were collected in a non-fasting state with no information available on time since last meal, we were unable to assess the concentration of plasma TAG, another CVD risk factor (54) . The lack of comparable dietary data in the Danish and UK PRECISE populations limits the validity of comparisons between the two studiesfor example, differences in alcohol intake, which influences lipid metabolism (55, 56) , were not extracted in the UK PRECISE study. Furthermore, these findings come from post hoc analyses of a trial that was not specifically designed and powered to address our study questions, and hence they need to be interpreted with caution. Post hoc power calculations, with set absolute differences of 0·20 mmol/l for total and non-HDL-cholesterol, 0·05 mmol/l for HDL-cholesterol and 0·15 for total:HDL-cholesterol ratio, corresponding approximately to the effects detected in the UK PRECISE study, showed that our study was underpowered to find the same differences after 6 months. In addition to the power calculations, 95 % CI are given in the results section, to express the amount of uncertainty about the effect estimates (57) . Meanwhile, the lack of observed effects are not likely because of low bioavailablity of the formulation used, as the Se concentration in whole blood from our trial participants was higher (P <0·001) than that obtained with synthetic L-selenomethionine in a comparable group of Danes, both groups having been treated with 300 μg Se/d (40) . Despite the limitations mentioned, this is the only randomised, placebo-controlled trial that has examined the effect of long-term Se supplementation on plasma cholesterol and its sub-fractions.
In summary, we conclude that long-term Se supplementation did not alter cholesterol concentrations in this Danish elderly population. Any beneficial effects were matched in the placebo group, and the findings from the UK PRECISE pilot trial could therefore not be reproduced. However, our findings show that long-term supplementation with up to 300 μg/d Se (as Se yeast) had no detectable adverse effects in an elderly population of relatively low-Se status. In view of the potential benefit of raising Se status on some health conditions (e.g. mild Graves' orbitopathy), these findings are reassuring (2, 58) .
